158             RAYS OF POSITIVE ELECTRICITY

get sufficient luminosity, form an appreciable portion of the
positive rays,

When there are traces of compound gases in the discharge
tube the spectrum of an element which enters into one of
these compounds may show anomalous Doppler effects. Let
us suppose, for example, that the discharge tube contains
hydrogen mixed with a little hydrochloric acid. Then the
gas which has passed through the cathode may be expected
to contain the following types of hydrogen atoms :

1.  Atoms which were atoms before they passed through
the cathode.

2.  Atoms which   before   passing   through   the  cathode
formed part of a molecule of hydrogen which dissociated into
atoms after passing through the cathode.

3.  Atoms which   before   passing   through   the cathode
formed  part of a   molecule   of  hydrochloric acid   which
dissociated into atoms after passing through the cathode.

If the energies of the atom, of the molecule of hydrogen
and of HC1 on reaching the cathode were equal, as we should
expect from the properties of the positive rays, then the
velocities of the three types of hydrogen atoms will be
respectively

V,

Thus an atom which had been dissociated from a molecule
after passing through the cathode would have the same
velocity as the molecule, and the Doppler effects for its
spectrum would be the same as for the spectrum of the mole-
cule, supposing the latter to be capable of giving out a
spectrum. We thus cannot distinguish between molecular
and atomic spectra by the Doppler effect alone. Stark
("Phys. Zeits.," 14, p, 770, 1915) has assigned one of the
series spectra of oxygen to the oxygen molecule. As we have" Ann. der Phys.," 41, p. 625), pointed out that for nitrogen the
